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Investigations .were made on two.propoeed designs. On the  
basis of the studies,  the preliminary design, Figsure 3A, was reconmended 
f o r  instal la t ion.  However, e i ther  design would perform adequately under 
the operating conditions a t  which they vere teeted.  
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In comection with a proposal t o  i n r e d l  a water-measuring 
device on Lateral  24.2 of the Madere Carual, the  Hydrsulic Isboz'atory 
performed a model investigation t o  evaluate the  proposed design. The 
proposed in s t a l l a t ion  included a t r m a i t i w  s e c t f m  and a standard 
10-foot Parshall  f lume t o  be instal led a t  S ta t ion  W53.0 of Dry Creek 
Turnout, Figures 1 and 3. 

8' 
The model investig#ktion wae d e  t o  determine whether t he  

t rans i t ion  section vould pmwlde uniform flow dist r ibut ion and 8 smooth 
water surface i n  the PcbtsWll flumt. 

The model, shown i n  Figure 2, wae constructed to s ecs le  
r a t i o  of 1:10 and included the turnout entrance at the canal, the 
para l le l ,  gate-controlled rectangular conduits, the t rans i t ion  section, 
and the Parshall  flume. Since t h i s  not a subnmrged Parahall flume, 
only a short section of the  ctarmel downstteam from the  dl- Ms 
included i n  the model. 
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The adequacy of  the deaign w88 determined by the appearance 
# *  and dist r ibut ion of the flow i n  the t r ans i t i on  approach ito the  nreasuring 

1 flume and by the 1pmgn1t;ude and frequency of the  surface waves fn the 



observation of dye streams inJected into t he  flow. ~h;! magnitude and 
frequency of the waves were determined by an electronic  vave recorder 
placed at the location of the staff gage, Figure 3. 
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Preliminary t e e t s  showed that the  eeverest operating conditione 
occurred with the maximrrma water surface elevation in Madera Canal and 
maximum discmrge, 230 cubic f e e t  per eecond, in to  Dry Creek Turnout. 
A more severe condition occurs with great ly  unbalanced flow through the 
conduits, but since other model investie;stione* had shoM that the 
resu l t ing  poor flow d is t r ibu t ion  m e  impoesible t o  correct  without an 
elaborate alad expensive s t ructure ,  it was decided that operating 
instructions should specify uniform operation of the  gate;;;. 

Figure 4 shows the appearance of the  flow i n  the grellmlnary 
design. The flow was very smooth and well dis t r ibuted i n  the  approacp 
t rans i t ion ;  a few eddies were noticeable, but it was thought t h a t  t h e i r  
magnitude and sever i ty  wrrs such t h a t  they ehouhd not have much e f f ec t  
on a current meter measurement. Dye indected upstrerun from the 
t rans i t ion  showed t h a t  the flow was uniformly d is t r ibu ted  across the  
section by the  t i m e  it entered the measuring flume. The wave act ion i n  
t h e  f lume was prac t i c td? .~  negligible; e lectronic  meeeureosents shoved 
t h a t  the  average vater surface f luctuat ion i n  the  prototype would be 
approximately 112 inch sat\ would occur about M c e  a second while t h e  
maximum fluctuation, appraximately 1-114 inches, would occur about once 
i n  10 seconds. Figure 5 shwe the  water surface f luctuat ions  a s  
measured. The curves a r e  d i r e c t  tracings from the oscilloscope records 
w i t h  the  ordinates and absciseas converted t o  prototype dimensions. 

The one disturbing feature  i n  the flow appearegce was the 
presence of a small r ipple on the water surface i n  the  fluine. The 
r ipp le  was about 0.10 foot  high and was cawed by the abrupt change i n  
direct ion of the side walls a t  t he  upstream end of the  Parshall  flume, 
Figure 3 A .  It was f e l t  that s ince  the r ipp le  'Isas near the  side wal.1 ,  
it might be ref lected i n  an erroneous reading at  the water surface 
e levat ion gage. Although the flume w i l l  probably be ra ted t o  provide 
a true depth-discharge re la t ion,  the designers f e l t  t h a t  an attempt 
should be made t o  eliminate the -ripple. 

The design w a s  modified by making the t r ans i t i on  side w a l l s  
p a r a l l e l  for  8 f e e t  upstream from the flume, Figure 3B. Thls increased 
the angle of divergence of each s ide  wall from !ja 10'  t o  6' 36'. The 
other dimensions of the transition and flume were not a l tered.  

~ *Hydraulic Laboratory Report No. Hyd-322, "Hydrauli c Model 
Studies of Turnout Structure--East Lou Canal--Coltmbia Basin Project ,  4 
Washington" 
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The aught inemare i n  the wall divergence ns euf'ffcient t o  cause 
the f l o w  to be-  unrtable akd to incraue tM nm@nitUa4 of tBe 
ewftace fluc.eusrtions. The avo- f luetur t im wme agl~mItimtt3.y 1 ineh, 
with a -QUO- of 0-t ersm 2 %t3 3 .meodh, 51). D p  
rtmwm i n  ths veter mbcrolad tbt f b  approach f law i n  the t ~ i t i o n  warn 
not am uniform lu bsd been feud i a  tb preliml.n~ry ha~ign.  

The modified tmnaitian lersened the n a a l l  rigple, but since 
- ~ 8 c t o s y  thc eppc~ach f l o w  and water uwface fluctuatim were  not ae satfc- 

ae BBd been iarmd i n  tbs prelidmry deeifp, the prelf8aim deal@ wss 
rscoonasndle8, for f ~ t 8 l l r t l o n .  

Another t a r t  nu perfonred t o  dekndne the gennlssible 
diffslrenca in  opening of tke two gs-s before uneatiefactory f low  
conditlaas ocaurred in the transition and masuring flm. A t  a~rmal 
c d  water surfaceo t b  Dry Creek Turnout @tee can be opemted with 
e differeace in opening up t o  approximtely 1 foot  before the flon i n  
the f lw w i l l  become unstable. Thue, any reasonable attempt to adjust 
the gates for unifom opening should result in satisfactory prf'orrmnce. 



FIGURE 4 

LONGITUDINAL SECTION AT TRAJECTORY 
LONGlTUOlNAL SECTION OF STILLING POOL 





General view of flow 
in transition section and 
Parshall Flume. 

Close-up view of flow 
in transition section.' 

Close-up view of flow 
in Parshall Flume. 
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FIGURE 6 

MADERA CANAL - DRY CREEK T93RNOUT 
WATER MEASURING DEVICE 

1: 10 Scale Model Studies  
Modified Design 
Flow at 130 cfs. 


